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[57] 



ABSTRACT 



A multi-tiered flooring arrangement, with each level of 
floor acting as a self-contained conduit. The system 
comprises a series of vertical support members and 
horizontal connectors arranged in generally rectangular 
shape onto which are placed removable flooring sur- 
faces which act as separators for defining a plurality of 
separated plenum spaces for containing selected con- 
ductors and conduits. 

17 Claims, 8 Drawing Figures 
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The horizontal support members comprise a one- 
INTEGRATED RAISED FLOORING SYSTEM piece member having a plurality of grooves formed on 

their exterior. The horizontal support members extend 
BACKGROUND OF THE INVENTION between the vertical support members. The supporting 

It is common for computers to be positioned in rooms 5 shelf members of the vertical support members are in- 
having an additional floor level above the floor of the *rted ° nto [ ormed . on * e mtenor wa J s of a 
room to conceal the required wiring. Large main frame form « d on horizontal support member and 
computers require a tremendous amount of wiring to f* secured thereto in a locked fashion. No mechanical 
provide high voltage and low voltage for operation, as fasteners of any kind are used, 
well as heating, ventilating, and air conditioning for the 10 Flooring members are positioned on the horizontal 
surrounding atmosphere in order to provide a proper support members so that the edges of the flooring mem- 
working environment for the computer itself and for its bers m inserted into grooves formed on adjacent hori- 
operators. Prior to the present invention, the high volt- zontal support members. To secure the flooring mem- 
age and low voltage wires were maintained in separate bers m such a manner as to limit the amount of air leak- 
metal conduits called raceways which provided little «g« fr° m one plenum to another, a hold-down gasket 
flexibility for movement. These raceways were usually having edges overlapping the edges of the flooring 
rectangular electrical conduits laid out on a gridwork members is inserted into a groove on the horizontal 
having six to ten foot centers which used Ts and el- support member. A removable flooring member is then 
bows to position the raceway properly. The raised ac- 2Q Wd onto the pedestal heads. 

cess flooring support structure was secured by a series When completed, the plenum spaces formed between 
of mechanical fasteners such as nuts and bolts. The tiers of the access flooring will serve as conduits for 
raceways were positioned below the raised access floor. select conductors and conduits, such as low voltage 
If movement of the main frame computer was re- wiring, high voltage wiring, and heating, ventilating 
quired, or if additional equipment had to be added, the 25 and conditioning ducts. 

operator would have to unfasten the bolts securing the BRIEF DESCRIPTION OF THE DRAWINGS 
access flooring over a wide area, and literally disassem- 
ble the raceways in order to reposition it in accordance FIG. 1 is a perspective view of an access floor system 
with the new position of the main frame computer. in accordance with the principles of the present inven- 

Additionally, if repair work had to be done, this 30 tion. 
would also entail unfastening the bolts securing the FIG. 2 is an enlarged fragmentary perspective view 
access flooring and cutting through or disassembling of one section of access flooring, 
the raceway conduit until the problem wiring was lo- FIG. 3 is an enlarged fragmentary perspective view 
cated. This resulted in an excessive amount of down of the component parts of the access flooring, 
time for a computer as well as the expenditure of large 35 FIG. 4 is a section view taken along line 4—4 of FIG. 
amounts of time for repair and/or relocation activities. 1. 

It is an object of this invention to provide a flexible FIG. 5 is a sectional view taken along line 5 — 5 of 
and easily accessible means for altering the position of FIG. 2. 

wiring used with main frame computers, permitting the FIG. 6 is the sectional view taken along line 6 — 6 of 
easy movement of the computers themselves. 40 FIG. 5. 

It is a second object of the present invention to pro- FIG. 7 is a sectional view taken along line 7 — 7 of 
vide a means for doing away with electrical conduits FIG. 4. 

used to segregate low voltage wires and high voltage FIG. 8 is a top view of a corner support clip, 
wires used in conjunction with main frame computers. nucPDnmnw opt tup ppcpppupn 

It is a third object of the present invention to provide 45 rm^U^NT 
a means for securing the structural components of ac- 
cess floor for use in main frame computer rooms with- While the principles of the present invention define a 
out employing mechanical fasteners. particular utility in a multi-tiered access flooring sys- 

tem, it will be understood that the access floor system 
SUMMARY OF THE INVENTION 5Q arrangement of the present invention may be utilized in 

In order to overcome the problems previously de- other combinations or for other purposes. By way of 
scribed and to achieve the objectives set forth above, exemplary disclosure of the best mode of practicing the 
the present invention was developed. The present in- invention, and by way of enabling one of ordinary skill 
vention is embodied in a multi-tiered access flooring in the art to practice the invention, the preferred em- 
system in which each plenum space formed by the tiers 55 bodiment is shown in FIGS, 1-18. 
acts as a conduit for maintaining selected conduits and By way of illustrating the present invention, FIG. 1 
conductors in specific floor tiers. The access flooring shows a raised, multi-tiered access floor system 10 as it 
comprises a series of vertical and horizontal support is positioned on subfloor 11. The access floor system 10 
members which are constructed and arranged in such a comprises on the top floor level 10a, a series of gener- 
manner as to be capable of receiving flooring panels for 60 ally square shaped finished access floor members or 
supporting numerous individuals. panels 12, which are laid side by side in a configuration 

The vertical support members comprise a series of conforming generally to the dimensions of a computer 
one-piece pedestal assemblies having a base, a vertical room facility. The top removable floor panels 12 are 
support tube affixed to the base having one or more supported at each individual corner by vertical support 
supporting shelf members affixed thereto, and a pedestal 65 members comprising a pedestal assembly 14 having a 
head which is inserted into the vertical support tube. base 16, vertical support tubes 17 extending from the 
The vertical support members are positioned in a gener- base 16, and one-piece pedestal head members 18 adjust - 
ally square configuration with respect to one another. ably mounted to the hollow vertical support tubes 17 by 
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means of threaded screw members 19 inserted into the The area formed between the second level floor panel 

top of the support tubes 17. 29 and the top level floor panel 12 is the first plenum 

A second level access floor system 20 is positioned space 21 for containing low voltage wires, 

directly beneath the top level removable access floor Access to the first level plenum space 21 is provided 

panels 12 and in between these two floor levels a pie- 5 by a cut out member 42 formed on top level floor panel 

num space 21 for low voltage wires is formed. The tZ having molded edges 44 to protect cables from any 

vertical plenum barrier 22 is positioned between the sharp edges. 

edges of the first level access floor system 10 and a As shown in FIG. 3, the support clip 28 is a cross 

second level access floor 20 in order to prevent air shaped member having four support members 280c, 

leakage. Corner cap sealers 23 are placed at the corner ™ 280*, 280c and 280* Ridge members 282* 282*, 282c, 

junctions of plenum barriers 22 in order to minimize air 282rf (not shown) are formed at generally right 

leakage angles along the side edges of clip extension members 

A heating, ventilating, and air conditioning unit 2806, 280c, 280d in order to provide additional 

(HVAC) 24 is positioned within the room so as to pro- strength. 

vide the proper atmospheric conditions for operating a 15 ^ P* 11 support stringer 26 comprises a one piece 

main frame computer. ~ member on which are formed three U-shaped grooves 

FIG. 2 illustrates a complete access flooring module 262 * 262 J>> 2 . 62 * A relatively large inverted 1 U-shape 

unit 25. The base 16 of the pedestal assembly 14 is se- ™ f form «? on ^derside of support 

cured to the subfloor 11 by adhesives. The vertical ^ A J™ of generally parallel ndges 26^ 

support tube 17 is welded to the base 16. The pedestal 20 ™* a * fonned ~J * e £ ten ° r ^ * Reverted 

assemblies 14 are generally made of eleven guage steel U-shaped groove 262^ The edges: of the outer walls 

to provide proper strength to support operators of the fonnm f Shoves 262^ 262c are smooth and tapered to 

prevent any cutting or fragmenting of wires, 

computer equipment Second fl ^ r , 29 has ^ 2900, 290b 

The horizontal support members or pan support wn ich are bent at cenerallv rieht aneles. The nan casket 

stringers 26* 26* extend between and connect pedestal 25 ^?f^ 

i_i -« , f . j j i 36a is a one piece folded rubber or plastic member hav- 

assemblies 14. The stringers 26, made of extruded alum,- a ^ scm j-circular ^ to portion 360 

num. are secured to strmger support clips 28 by means Jk h e overla ; s &oove& 262ft 262c from which de- 

of a twist lockmg motion. No mechanical fasteners are socndj gener 5 y ^ ong its ^ line a perpendicular 

US ^~* 30 member 362 ending in a V-shaped gusset portion 364. 

The support chps 28a and 286 are one piece cross- when assembIing one section of the module 25, sup- 
shaped metal support members having a central bore port stringer 2 6 is positioned in a generally diagonal 
conforming to the shape of the vertical support tube 17. OTieiltat i on and twisted in such a manner that clip exten- 
In forming the pedestal assembly, the vertical support sion member 280a will be inserted into inverted U- 
tube 17 is inserted into stringer support clip 28: The 35 shap^ groove 264, and the support stringer will be 
support clip 286 is then moved downwardly until it is twisted m ^ op p OS i te direction until clip extension 
positioned at the height from the pedestal base 16 de- 280a is positioned above parallel ridges 264a, 2646 
sired for use. At that point, a stringer support clip is fonned on the inside walls of stringer 26. Edge 2906 of 
welded to the vertical support bar 17. The same process second level floor panel 29 is then inserted into the 
is continued for support clip 28a which is positioned at: 40 U-shaped groove 262a. The perpendicular edge from 
a higher level on the vertical support bar 17 where it is another low voltage pan is then inserted into groove 
welded to form a one-piece unit comprising the pedestal 262c Finally, gusset portion 364 is inserted into groove 
assembly 14. In this manner, a multiple level support 2626 and pushed downwardly until top portion 360 of 
structure can be created, with as many levels as re- pan gasket 36a firmly secures the edges; of adjoining 
quired. 45 second level floor panels 29 to form a generally air tight 

The pedestal head 18 is generally a stamped piece of sealing arrangement The edges 290a, 2906 are recessed 
metal having elevated cross members 181a, 1816, 181c, a t their intersection to permit insertion into adjacent, 
and ISld Between the cross members 181a, 1816, 181c perpendicular stringers 26. 

and 181a" are formed depressed support shelves 182a, FIG. 4 illustrates the segregation of wiring and air 
1826, 182c, and 182a* having upwardly bent edges capa- 50 circulation apparatus. Top floor panel 12 rests on a 
ble of securably receiving floor pans 12. Attached to portion of the pedestal head 18. Air of a desired temper- 
screw member 19 is a leveling nut 191 having a diameter a ture is directed from the HV AC unit 24 through vent 
greater than that of the support tube 17. The leveling 46 downwardly into HVAC plenum 48 where it will be 
nut 191 is used to adjust top level floor pans 12 to con- directed to the desired areas in the computer room, 
form to the vagaries of subfloor 11 so as to provide a 55 Pressurized air leaving the HVAC ;unit 24 enters 
level walking surface for an operator. plenum space 48. Selected panels 29 and 30 may be 

A second level floor member or panel 29 and a third removed at desired locations, creating shafts into which 
level floor member, or panel 30 are positioned on the the pressurized air is driven. The pressurized air is then 
module so that flanges: formed on the edges of the pan- released into the environment , via vents positioned on 
els 29 and 30 can be inserted into grooves formed on the 60 selected access floor panels 12 positioned directly above 
support stringers 26. These flanges are inserted into the shafts. 

grooves formed on four individual stringers 26. The A plenum barrier 50 is fastened to the perimeter sup- 
space between floor panels 29, 30 forms the area defin- port stringer: 26 by means of metal adhesive strips 51. 
ing a second plenum space 32 for containing high volt- Additionally, a securing screw 51a is inserted into the 
age wires. Pan hold down gaskets 36a, 366 are inserted 65 plenum barrier 50 and the support stringer 26. This 
into grooves formed in each of the support stringers 26 greatly diminishes air leakage from the HVAC unit 24 
at each level of the module 25, forming an substantially into the first plenum space 21 and the second plenum 
air tight sealing arrangement space 32. Low voltage wires 52 are laid on top of sec- 
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ond level floor panel 29 in any location desired by the receiving means formed on said horizontal support 

user. Likewise, high voltage wires 54 are placed on means; 

third level floor panel 30 in any position desired by the floor panels having edges capable of being inserted 

user. into said receiving means of said horizontal support 

With the present invention, low voltage wires 52, 5 means; 

high voltage wires 54, and circulating air from the hold-down gasket means having edges overlying the 

HVAC unit 24 are maintained completely separate from fl oor pane i e d ges and further having a radially 

one another in such a manner that each level of the extending center portion capable of being remov- 

access flooring system 10 becomes a self-contained con. ably inserted mt0 the horizontal sup p 0rt member 

du iJ* , „ , 10 for securing said floor panel and said horizontal 

FIG. 5 shows a detailed dlustration of the pan rt means in ^ ^ arrangement; 

stnnger 26 secured to support clip 28. The edges of an( j 

adjacent second level floor panels 29 are inserted into , enum fonned b ^ floor d ed . 

the grooves 262a 262c formed on support stnnger 26. \ mul £ tiered fashion „ „ , Q provide conduit 

The pan gasket 36 provides _a positive plenum seal sub- 15 f separating low voltage wires, high volt- 

stantially preventing air leakage into or out of any pie- ? ,' . e ru " 

num area »=»«b* "' lu »' u lu ' i" c age wires and heating, ventilating and air condi- 

FIG.6 is a top cross-sectional view of a sealing ar- ^ ™ substantially se P arate 

rangement of the stringers 26 and the support clips 28 as cnambers. 

they are secured by the hold down pan gaskets 36. 20 u 3 ; ™ e "«» flo f nn « s y stem according to claim 2 in 

FIG. 7 is a top cross-sectional view of an end member whlch »«? vei ^ cal su PP° rt means have one or more 

pedestal assembly 14. Only three clip extension mem- support clips affixed to them in a multi-tiered arrange- 

bers 280*7, 2806, 280c, are formed on the support clip 28 ment 

for these pedestal assemblies 14 which abut either a wall 4 - ^ access flooring system according to claim 3 in 

or some other objects such as the HVAC unit 24. 25 which said support clips are cross shaped. 

FIG. 8 is an illustration of a support clip 28 which is 5 - The access flooring system according to claim 3 in 

used at the corner of an access flooring system 10. which said vertical support means and said support clips 

These particular support clips 28 have only two clip are metal, and are affixed to one another by welding, 

extension members 280fl, 280& 6. The access flooring system according to claim 2 in 

Although various modifications might be suggested 30 which a pedestal assembly is inserted into said vertical 

by those skilled in the art, it should be understood that support means and used to support top tiered floor 

the inventor wishes to embody within the scope of the panels. 

patent warranted here all such modifications as reason- 7. The access flooring system according to claim 6 in 

ably and properly come within his contribution to the which said pedestal assembly is a one-piece member 

art. 35 comprising a threaded stem capable of being inserted 

What is claimed is: into said vertical support tube, a leveling nut into which 

1. In a raised flooring system comprising a plurality of said threaded stem is inserted for adjusting the height of 
floor panels and a plurality of support pedestals stand- said top tiered floor panels and further having a diame- 
ing on a subfloor, and a plurality of horizontal connect- ter greater than the width of the vertical support means, 
ing members, the improvement comprising, in combina- 40 and a head having a raised cross shaped configuration 
tlon: and support shelf members formed between said cross 

means carried by the pedestal for mounting at least members which are capable of receivably supporting 

one panel intermediate the floor panels and the floor panels. 

subfloor to define a plurality of separate plenums 8 ^ access flooring sys tem according to claim 2 in 

therebetween, said means including support means 45 which ^ horizcm tal support means are pan support 

earned by said support pedestals intermediate its strin g ers on which m formed a lurality of ^ 

ends, a horizontal locking support member con- 9 ^ access floorin tem according to claim 8 in 

nected by twist locking means to said support which Qne invertedf e formed m ^ 

means carried by adjacent support pedestals car- underside of said support stimghas two generally paral- 

ned by said support means, said intermediate pan- 50 , , u r , t. . . . « , • , 

els extending between and supported by said hori- ! el S »PP°* J™* on the "tenor waUs of said 

zontal support members, and a hold down gasket **°? ve memb ^f ****** su PP° rt " 

means for securing said floor panels to said hori- m * sm Sle f ross shaped support clip members, so as to 

zontal support members, said gasket means having substantially prevent any vertical movement of the 

edges overlying edges of said floor panels and a 55 ho "f SU PP°* m< : mber dunng use 

center portion removably inserted into said hori- 1 "' access floonn S system accordmg to claim 8 in 

zontal support member, so as to substantially pre- which two U-shaped groove members are formed on 

vent horizontal and vertical movement of the floor &e upper surface of said support stringer which are 

panels while providing good continuous contact capable of receiving the edges of said floor panels, 

between the floor panels and the horizontal sup- 60 11. The acxess flooring system accordmg to claim 2 in 

port members. which the top tiered floor panel is an access flooring 

2. A raised adjustable access flooring system for use panel having means capable of being grasped by a user 
in computer rooms comprising: . to lift and remove said floor panel for inspecting the 

a series of vertical support means; underlying plenum spaces. 

horizontal support means connected to the vertical 65 12. The access flooring system according to claim 11 

support means by twist locking means for connect- in which selected top tiered floor panels have vents on 

ing said support means in a locked mode in a multi- their surfaces to permit the passage of air from below 

tiered arrangement; into the computer room. 
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13. The access flooring system according to claim 11 
in which said grasping means comprises a cut-out mem- 
ber. 

14. The access flooring system according to claim 2 in 
which said gasket means comprises a one-piece rubber 
or plastic gasket having a generally semi-circular head, 
a perpendicular portion descending from said head, and 
a generally V-shaped gusset portion formed at the end 
of said perpendicular portion and capable of being in- 
serted into said horizontal support means in such a man- 
ner to provide a positive seal over the edges of said 
floor panels and to secure said floor panels to said hori- 
zontal support means. 

15. A raised adjustable access flooring system for use 
in computer rooms comprising: 

a series of pedestal assemblies comprising a base, a 
vertical support tube, and an adjustable pedestal 
head; 

support clips affixed to said vertical support tube of 
said pedestal assemblies in a multi-tiered arrange- 
ment; 

support stringers extending between said pedestal 
assemblies and connected to said support clips by 25 
twist locking means; 

floor panels having edges capable of being inserted 
into said support stringers; 



10 



15 



20 



panel hold down gaskets inserted into said stringers 
and having edges overlying the edges of the floor 
panels so as to provide a substantially air-tight seal 
for securing said edges of said panels to said sup- 
port stringers while substantially preventing hori- 
zontal and vertical movement of said floor panels; 
and 

plenum spaces formed by said floor panels arranged 
in a multi-tiered fashion so as to provide conduit 
means for separating low voltage wires, high volt- 
age wires, and heating, ventilating and air condi- 
tioning ducts in air-tight separate chambers. 

16. The access flooring system according to claim 14 
in which said support stringers are carried on said sup- 
port clips by means of a twisting action without using 
mechanical fasteners. 

17. A raised adjustable flooring system having a series 

of horizontal support means connected to a series of 

vertical support means by twist locking means, and 

hold-down gasket means having, edges overlying edges 

of floor panels inserted into said horizontal support 

means so as to substantially prevent horizontal and 

vertical movement of the floor panels, so as to define a 

plurality of generally air-tight plenum spaces arranged 

in a multi-tiered fashion so as to provide conduit means 

for separating low voltage wires, high voltage wires, 

and heating, ventilating and air conditioning ducts. 
* * * . * * 
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